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OOMH-ETB SPECSPICATION 
Process of and Tool for Expanding Tube Ends 


We, Babcoo: & Wruoox LrarnaD, a 
British Company, of B&bcock House, Farring- 
don Street, London, E.C4, do hereby declare 
the invention, (Comnmnicated by Deutsche 
Babcocc & wilcox Bamffkbsselweekb 
A/G, a German Company, of Ofaerhansecb 
B rnnritndj Cemuay) , far which we pray that 
a parent may be granted tjo ua, and die method 
by -which ft is to be performed fc> bepartfcur 
^described it and by the fa&nriog asae- 
ment:-^ 

Tic present invention sebztes to a process 
of and tool for eipmdtng tribe ends, applic- 
able for erampfe to the attachment of water 
tubes Id the steam and water dram of a water 
tube boiler. 

It is common praotjjee to secure the ends 
of water tubed to * boikr dram by fitting 
each tube end within a tribe hole in the dxxan 
and then expanding plastically the tube end 
witrdn the trie bole, to that it, remains firmly 
in contact with the watt of the bole to provide, 
a ilnioVtigbt joint. In order to improve the 
tesotance to the yniemy of the tribes when 
the bofier Is fat use, to mil out of the drum, 
•the part of the tribe projecting into the dram 
is often belled out. 

Several different methods of obtaining the 
desired crpaiwkm have %een used. According 
to one method* a tool is used which includes 
a <.TB>jyfll mandrel about which are spaced 
three corresponding tapered coBer*, the tool 
being inserted in the lube end to be expanded 
with the axis of tjte mandrel co-axial with the 
tobe end and the mandrel being fed into the 
tribe independently of the rollers so that die 
rcfiers are displaced outwardl y into contact 
with the inner surface of the tribe* The man** 
drd is then continuously rotated and the toi- 
lers arc forced outwardly to eroand the tribe 
end and at the same time roll progressively 
■pound and into the trihr. It has fwit^fl 
that with this method of eniwwtiiw there is a 


tendency for each point of the tribe vail, after 
45 each passage of a rofier has caused an expan- 
sion, to spring bade rias t jcaH y and thereby 
considerably reduce the contact pressure be- 
IPfto5i.«L] 


tween the tribe wall and the wsfl of the tube 
bole. Furthermore, the structure of the tribe 
metal is affecrjed, the metal becoming hardened 

try th e BtfrEmfltfag l fffl di 

Arrmrlfng to a second rather similar 
method, the tribe is expanded by a tool ba ring 
a tapered mandrel and soBers b which the 
PHuraoet and die toilers rotate and movie oi&- 
wanQy towards (he end of the tribe during, 
the expanding operation 

Ac cording to a third method, a 
with a working surface having a di 
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aHaJrdy greater than jfcmaide diameter of the 60 
tr*e is driven into the tribe end, so expanding, 
the tribe as it moves into it This method has 
certain practic al difniifljjfff when applied^ 
hmg thin tubes, which tend to buctfv and), 
the removal of the mandrel from jhe. tobe. 65 
afar the expanding operation often ghresjnuch 
trouble. 

An cfeject of die present invendog^iilj£e 
provisian of an improved metruid^^trltOSoL 
for expanding tribe ends, ' \ '' ' '~z^z: ' jq 

The invention frfftidfg the proc e s s fa jft ft. 
securing of a tribe end within a tribe SSSHfr 
a tube plate, which cuannb e s erpanrfing a 
part of the tribe into fluid-tight axotactlSfii 
thewafi of the. tube hole by the xordble 75 
puHing-out of m tribe — p«n^ng rnerriber 
through the Bald part of the tribe end ant 
afamittancouftly as a consequence of tftf pofting- 
out effecting belling of the mouth of the free 
end of the tribe into contact with the face 80 
of the tnbe plate. 

The invasion also factories a tube end ex- 
panding tool suitable for the fq«mrilng of * 
tribe end within a tribe bote in a tribe plate 
in which withdrawal means are provided for 85 
the forcible puHrng-out from inside the tribe 
end of tube expanding means adapted daring 
withdrawal to expand the part of the tribe 
within the trie hole, and die withdrawal 
means are arranged during wi tj bdr aw a i to 90 
operate belling means which effect fa dfing of 
the free end of the tribe, 

the invention will now be described, by 
way of example, with re fer ence to the acccm- 
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drawings, in to engage 


ponying partly djagranniatic 
which: — 

Figure 1 2s a spctinrral szde elevation of the 
forward cod only of a tool far expanding and 
5 beffing tube ends arranged to operate on a 
tribe end that extends through a tribe pfaosg 
god 

Figure 2 it a Tier stmHar to Figure 1 bat 
with the ranking parts in a different operat- 
10 ing position. 

In (he drawings* a tube 1 extends through. 
<t tube hole 2 is a trfhc plate 3 with its 
end 4 prelecting beyond die inner face 5 of 
die tube piste to a distance equal to about 
15 twkftthewantfnttnesaof ^» tiAt The tool, 
faaxtcatod generally by 10^ fadndes a forward 
body part 11 ttgpJnating in a beating snrfoor 
12 which, when the machine is ia use, is held 
frnnly a gai nst the part of tribe plate twn^f 
20 face 5 which snxzcrusds the tube end 4. A 
mandrel 14 mounted in the body part 11 ex- 
tends axiaBy beyond die bearing surface 12 
fl^i d at tbt? ^ *w **f iKT* r? fnf of the cxpsnchng 
o p era tka t lies in the frntinj position shown 
25 in Figure 1 in which it extends into the tube 
1 Co a point beyond tile tribe jtiate 3. At its 
in wand or forward end die mandrel 14 is 
' fanned with an ^pi^^^memt or head 15 adV 
Joining a part 16* that tapers rearwardry to a 
30- i^findrfcai part 17 beyond which a part 18 
.^oflthe- mandrel is screw-threaded into an 
operating rod 19 which is coupled tDthepis- 
ton of an hydraulic power device (not shown)* 
A~ffloop of four cornplenjeuiaiy expanding 
35 members 21 are alMaHy mounted on the 
1 - : *3spered mandrel part 16 and may be moved 
;frjrrt^hr^*R flwr * position shown in Figure 2, 
. .: ^ in^wriichi angnrri parts thneof form a enm- 
_33tete xtagJike tube ex pandi ngsnrrace 22, to 
4(hrda staggered position shown In Figure 1 in 
. — which q np opposed pair of the members 21 
is offs et rearwardiy of the other pair so that 
^AftxrveraH radios of each member is reduced. 

_ Tte four members 21 are held together and 
45 to the mandrel by a helical spring 24 that 
encode* part-cyiindrkal sections 25 of the 

SKda% tntmntaft on the cylindrical part 
17 of die mandrel is a movable stop 30 hi 
50 the form of a tube length having a 

rearward portion: 31 which is a sliding fit 
the mandrel part 17 end a flared 
part 32 of such dfrnnrtrr at its forward end 
that it engage* the two rearmost expanding 
55 members 21 when they are at the rearward 
end of the tapered part 16 of the 


Secured to the rearward end of t he portion 
31 is a boss 33- formed with a liiuunferen- 
tnuTy extending radial shoulder 34 tint faces 
o*0 rearwardry of the mandreL Mounted on <he 
body part 11 are catch means in the form 
of four p&mgrrs such as the plungers 36 so 
arranged as to be sHdab fe raAaD y and being 
biassed inwardly by springs such as 
65 spikes 37. These 


to engage the boss 33 and are so 
shaped at their hi ward aids that they 
restrain rearward movement of the shoulder * 
34 past the plungers only until the axial force 
on the stop 30 exceeds some predetermined 70 
value, 

Also mounted on the body pert 11 is a 
circular row of eight tube end belling de- 
ments 40 so grided in the body part 11 as 
to be capable, of radial movement only and 75 
biflffftfft by yprlnffi gnch as spring s 41 inwardly 
into engagement with the scop 30. The inner 
side of each element 40 is provided with an 
inclined surface 42 mplf mf ntffry to the 
flared forward part 32 of the stop 30 so that 80 
as the part 32 moves a ts EWs ax By past <he de- 
ments 40 they are moved outwards in a radial 
direction. Each drmtPt 40 is formed with a 
forwardjy extending tongue 44 arranged to 
extend within the tube end 4 but of such 85 
length that its forward and is spaced from 
the tube plate face 5 by a distance somewhat 
greater than the fhictnrst of the wall of the 
tubal. ( 

To carry out the expanding operation, the 90 
tool 10 is brought into position opposite the 
tribe end to be expanded and the mandrel 
14 Inserted into the tjribe to the position shown 
in Rgure 1, so that the bearing wnTm*r 12 
gn g g yy die tube plate face 5, the stop 30 95 
being set with its shoulder 34 iorwardry of - 
the plungers 36*> the expanding members 21 
being towards the rearward end of the tapered 
part 16 of the mandrel 14 and the ryarmffft 
pair of the members 21 being in contact with 100 
the forward end of the stop -30. 

The mandrel 14 ia now drawn rearward!? 
through the tool body , part 11 by operation 
of tie hydraulk power device so that the ex- 
parading members 21, which are held against 105 
axial movement with the mandrel 14 by die 
stop 30) are caused to move uuiftvaufly into 
CCTffftff** with and to expand the part of tube 
1 which lies Immediately onodde the cube 
plate 3. As tins takes place the forward pair 110 
hi the members 21 move slightly rearwardry 
too alignment with dho other pair of the mem* 
faers 21. 

Once the head 15 of the mandrel 14 cornea 
into contact with the expanding members 21 113 
force as trarisnrhted directly from idle mandrel 
to the stop, which ia caused to move in a rear- 
ward direction so that the plungers 36 of the 
catch means ride over the shoulder 34. The 
expanding members 21 and the stop 30 move 120 
rearwardry with the rnandrcL tjbe members 21. 
effecting progressive expanding of the part of * 
the tube 1 which lies within the tube plate 3. . 

As the members 21 approach the inner face 
5 of the tube piste 3 the flared part 32 of 125 
the atop member 30 engages the inclined sur- 
faces 42 upon the eight bcHing elements 40 
and causes those elementB to move csrewardry 
radi ally so t hat their tongues 44 engage and 
bell outwardly tjhe projecting inner end 4 of 130 
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jthe tnhe 1. This bdUng operation ends when 
the tribe enwruting surface 22 comes into cor*- 
tact with the forward part of ttas aarfacca 42, 
whcreopon rearward im>mi^gn nf ttm m t^ffrrl 
native to tie tool 10 is positively dialed. 

Tic tod 10 is now* removed from the 
finished tribe, the mandrel retained So its for- 
ward posrdai^ the tube expamfing efrmenta 
21 slid along the tapered part 16 to tjWr 
rearward posmoos, and the atop 30 restored 
to its forward poshfcnx He tool may then 
^JS*®** to « «*e <D be expanded.. 

Toe machine described ia adapted to act 

To a prtsdscted aire of trib^e diameter 
the mmrimg smface 22 bring appro- 
priatriy related id $be internal diameter of the 
txixL If desired the head 15 of rite married 
myheinade<dM^aii^efdttiBttacd 

movement of the g*p"n"fng member* axia&y 
of Ae tapered part <rf the mandrel to deter- 
mine the effect*?* diameter of the erpmrdrng 

and 


30 


35 


40 


45 


50 


^end engaging dements whkh ere 
arranged to mew radially onrwardiy open, 
withdrawal of the <?xbe « pfl™ii» » g means and 
so effect befitag of thet£e«£. 55 

4. A tool as claimed in Gm 3v wherein 
the tnbe expanding means include a pforaHty 
of expanding members feted about the peri- 
phery <rf a tapered part of the length of a 
mandrel winch Is iosesedde axkHy too she 60 
***** expanded and farms part of the 
WtWittw^nittna, atop means are arranged 
to Be yidfa the tribe tr> be expanded at * 
forward ninal 


Fustabfe 


pqnbeta daring the expanding 
the position of the atop being u*~™~ 
mits t TOjadra of that effective diameter. w «« 
die head IS Is ndefly adfastsMe, ft advan- 
tageous to adopt a jpfanrHdng shaped, over- 
^^^^^^^ medbera. 

1. Process lor die —"rrhg of * tjdbe aid 
within a tribe hofe in the tribe plate, which 
oomproes e rpaiafin g a part of the tr&e into 
midnight contact with the waft of the tribe 
hole by the farcftfe puHing-out of a tribe ex- 
panding member t&ragh the saU part of 
the tohe and rirmiiaitewd y 88 % crascqneooe 
of the pcfltofroct effecting beffing of the 
month of the free end of the tribe into oort- 
tact with the face of the tribe plate. 

2. A trfce end expanding tool suitable for 
tfe expanding of a tribe end within a tribe 
h^iaatrite^te, wfaeifo withdrawal means 

L/vldcd for the foocBde pufflng-ont from 
die trAe end of tribe expanding n 


adapted daring withdraws! to expand die part 
of t he trib e within the t*e hole, and the 
withdr awal means axe arranged daring with- 
drawal to operate beffing means which effect 
txffing of ttie free end of the tribe. 

3. A tool as dahned in Claim 2, wherein 
the befling means comprise a areolar row of 


arrarjged to restrain outward movenient of the 65 
ato p means from die initial paertkn cnfcss 
the ootwaxd farce on the stop means exceeds 
a pr e deter min ed Tafafr the atop means being 
arranged to restrain outward axial moverngK 
of the said members npon ontward m o vem e nt 70 
of die mandrel oriy until the force exerted 
exce eds ttepr edet e ui due d^ahi^ ami dte tribe 
end engaging dements are arranged far er> 
gftgement by mdined surfaces on the stop 
means wh ereby upon the moving the 75 

ex panding means and das the atop means In 
an ootward rimrfkm t hrough an appropriate 
distance a part of <]he tribe ffat exrm&beyond 

^tder^famgagedfndbdkdoatby 
thebefifagmeana. go 

5. A tnoj as claimed in Chum 4, wherein 
the- expanding members ere in dose con- 
tact wfahtj»tapcrodp^ of the mandrel by 
a ^■ kj ^" af rMng t prin *, 

6. A tool as darmedin Oaia 4 or Chhn 85 
5, wherein a atop provided on the mandrd is 
adapted by ihsJtlng mcFvement of the apamft- 

tag manbera arjaSy of the tapered part «f 
the mandrel to determine die effective dia- 


— of die cipHiaHiig dnring the 90 

expanding opnalkni, and the poa^on of the 
stop ia adyustriUe to permit 'variation of that 
affective diameter.. 

7. A tnhe end ^q^^^g tool arranged and 
adapted to operate sribstanriagy as described 95 
hereinbefore with reference to, uidooosccncted 
sribataottrily as shown the accompanying 


for the Applicants. 
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